An acellular, allograft-derived meniscus scaffold in an ovine model.
The purpose of this study was to develop a meniscus scaffold that has increased porosity and maintains the native meniscus extracellular matrix in an ovine model. The medial menisci of skeletally mature ovine (n = 16) were harvested; half were made into meniscus scaffolds (n = 8), and half remained intact (n = 8). Intact and scaffold meniscus tissues were compared by use of histology, DNA content analysis, in vitro cellular biocompatibility assays, and ultrastructural analysis. An additional 16 knees were used to investigate the biomechanics of the intact meniscus compared with the meniscus scaffold. DNA content and histology showed a significant decrease in cellular and nuclear content in the meniscus scaffold (P < .003). Biocompatibility was supported through in vitro cellular assays. Scanning electron microscopy and micro-computed tomography showed a substantial increase in porosity and pore connectivity in the meniscus scaffold compared with the intact meniscus (P < .01). There was no statistical difference between the ultimate load or elastic modulus of the intact and meniscus scaffolds. In this study a meniscus scaffold was evaluated for potential clinical application as a meniscus transplant construct in an ovine model. The data showed that a decellularized meniscus scaffold with increased porosity was comparable to the intact meniscus, with an absence of in vitro cellular toxicity. Although some compositional alterations of the extracellular matrix are to be expected during processing, it is evident that many of the essential structural components remained functional with maintenance of biomechanical properties. This meniscus scaffold has potential for future clinical application as a meniscus transplant construct.